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npoaHajIH3HpOBaHbI OC06eHHOCTH COnpHXeHHOH 3BOJHOIJHH napa3HTOB H HX X03HeB 
(b nacTHocTH, MoHoreHeH h pbi6), KOTopaa noapa3flejiaeTca Ha napajmejibHyio kosbo- 
jhouhk) h rocTajibHbie nepeKjnoaeHHa, npHBO^Hmue k 3axBaiy hobhx cHCTeMaraaecKH 
^ajieKHx, ho 3KOJiorHHecKH cxo^Hbix xo3fleB. PaccMOTpeHbi coBpeMeHHbie B3rnaflbi Ha 
CHCTeMaTHKy h 3bojik)uhk) necKapeii. npoBe^eH aHajiH3 conpaaceHHOH sbojhouhh aaKTH- 
jiornpHfl, aHUHpoue^ajiH^ h hx xo3aeB. flaKTHaornpycbi h necxapn fleMOHCTpHpyiOT ko 3- 
BOJiiouHOHHbie cbh3h, a aHimpouec^ajiiocbi — coaeTaHHe kosbojiiouhh h rociajibHbix ne- 
peKjnoHeHHH. fljia aaKTHjiorHpycoB c pa3Hbix «rpynn poaoB» necKapen noKa3aHa pa3H0- 
HanpaBjieHHaa sbojuouhh, xapaKTepH3yiomaaca (J)opMHpoBaHHeM pa3jiHHHbix ranoB 
KonyjiflTHBHoro opraHa, flonojiHHTejibHbix njiacTHHOK flHCKa h ranoB npHKpemieHHa Ha 
xca6pax. Pacnpe^ejieHHe Mop^ojiorHnecKHx rpynn MoHoreHeH Ha necxapax b ochobhom 
no^TBepxcaaeT hx pa3^ejieHHe npn Hcnojib30BaHHH MOJieKyjiapHbix ^aHHbix Ha 4 «rpynnbi 
po^OB». B to ace BpeMa b pa/je cjiyaaeB napa3HTOJiorHaecKHe aaHHbie b 6ojibineH ciene- 
hh corjiacyiOTca c rpynnnpoBKOH necKapen Ha ocHOBe hx Mop^ojiorHaecKHx npH3HaKOB. 
Oco6eHHocTH pacnpe^eaeHHa MoHoreHeH no necxapaM aBjiaiOTca OTpaaceHHeM coBpe- 
MeHHbix npoTHBopeaHBbix B3rjia^0B Ha CHCTeMaTHKy h 3BOJHOUHK) 3toh rpynnbi pbi6. 


MoHoreHeH necKapen yxe Heo^HOKpaTHO npHBJieKajiH BHHMaHHe napa3HTO- 
jiotob (ryceB, 1955; fepaceB, EpMOjieHKO, 1993; TepaceB, Hacexa, 2006; Tepa- 
ceB, 2007) KaK MoaejibHbie oOtjCkth, cnocoOcTByiomHe noHHMaHHio 3 bojik>uhh h 
CHCT eMaTHKM hx xo3aeB-pbi6. B nocjieaHeM nyOjiHKauHM (repaceB, 2007) 6biJiH 
paccMOTpeHbi Bee H3BecTHbie cennac MoHoreHeH c necKapen, Korapbie npeacTaB- 
jieHbi 48 BM^aMH poaa Dactylogyrus (Dactylogyridae); MOHoranHHHbiM poaoM Bi- 
vaginogyrus (Dactylogyridae); 18 BH^aMH po,aa Ancyrocephalus s. 1. (Ancyrocephali- 
dae); 6 — Gyrodactylus (Gyrodactylidae) h 4 npe^CTaBHTejiaMH ceM. Diplozoidae 
Palombi, 1949. Pb npHMepHo 130 bh^ob necKapeft, othochihhxch k iiph6jih3h- 
TejibHO 30 poaaM, 3apaxeHHbiMH MOHoreHeaMH OKa3ajica 31 bh jx h3 13 po,aoB. 

fljia MopcJ)OJiorH4ecKoro aHajiH3a ,aaKTHJiorHpH^eH (Dactylogyridea) 6biJiH hc- 
nojib30BaHbi caeayiomHe npH3HaKH: 1) CTpoeHHe KonyjiaraBHoro opraHa; 2) Mop- 
4)OJiorHa cpeaHHHbix KpionbeB; 3) HajiHHHe hjih OTcyTCTBHe aonojiHHTejibHOH 
OpiouiHOH naacTHHKH ^HCKa; 4) cTpyKTypa coe^HHHTejibHOH aopcajibHOH h no- 
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nojiHHTejibHOH BeHTpajibHOH njiacTHHOK ancxa; 5) ocoOchhocth CTpoeHHH h ot- 
HocHTejibHbie pa3Mepbi xpaeBbix xpxmbeB; 6) ocoOchhocth npnxpenjieHHH nep- 
Bew k xcaOpaM pbi6. 

^aKTHJiorHpycbi 6 bum pa3^ejieHbi Ha 13 3BOJiiouHOHHbix ypoBHen opraHH3a- 
Uhh, o6 r be^HHHiomHx 30 MOHOcjnmeTHHHbix MopcjxxnorHHecxHx rpynn. IlepBbiH 
cGopHbiH ypoBeHb BKJHonaeT .aaxTHJiorHpycoB 6e3 ^onojiHHTejibHon BeHTpajibHOH 
njiacTHHKH OTCKa. Oh Taxxce BXjnonaeT HepBen c npo-KpHnTOMepecHbiM ranoM 
KonyjiHTHBHoro opraHa, KOTopbie hbji5hotch hcxoahmmh ^jih Been aMypo-xHTaH- 
CXOH 4>ayHbI ^aKTHJIOrHpyCOB. YpOBHH II—IV; VI H T. £. HBJIHIOTCH npOH3BO£HbI- 
mh ot rpynn HepBen I ypoBHH. Ypobhh VII—VIII xapaxTepn3yiOTCfl cc^hphoha- 
hoh hjih aHxopaiycHOM noca^KOH 3ameMJieHHeM, xoraa HaBCTpeny cpe^HHHbiM b 
xcaOepHbm jienecTOK BOH3aioTCfl xpaeBbie xpionbn. Ypobhh IX— XII BiononaioT 
4epBeH, npHKpenjiHiomHxcH cnocoOoM oOxBaia, npH kotopom cpe^HHHbie xpio- 
4bH HanpaBjieHbi HaBCTpeny Apyr apyry. P*m rpynn AaxTHjiornpycoB (V, XIII) 
nepeuuiH Ha neexapen c Apyrnx pbi6 (Cultrinae, Xenocyprininae, Hypophthal- 
michthinae h up.). 

AHUHpoue(J)ajiK)Cbi 6buiH pa3^ejieHbi Ha 2 3BOjnounoHHbix ypoBHH opraHH3a- 
Uhh h 8 MOHO(|)HJieTHHHbix rpynn. IIoKa3aHbi nepexo^bi aHunpouec^ajiiocoB Ha 
neexapen c BbiOHOBbix h c neexapen Ha apyrnx pbi6. 

rHpoziaKTHJHOCbi neexapen He npe^CTaBJiniOT co6oh opnrnHajibHOH moho- 
(|)HJieTHHHOH ecTecTBeHHOH rpynnbi, Tax xa k ohh hbjuhotch npoH3Bomn>iMH ot 
rpynn nepBen, napa3HTnpyiomHx Ha .apyrnx, cHCTeMaranecxH ziajiexnx, ho 3xo- 
jiorHnecxH cxo^Hbix c necxapHMH bujxsx pbi6 (HanpHMep, xojhouixh, ropnaxn, 
roribubi, uiHnoBXH h ap.). 

BajiH^HocTb Paradiplozoon gracile c neexapen h apyrnx pbi6 coMHHTejibHa. 
P. homoion h P. zeller Hap*my c necxapHMH nopaxcaiOT acchtxh bhaob npecHOBO#- 
Hbix pbi6. IIapa3HTHpoBaHHe Sindiplozoon strelkom Ha Ctenopharyngodon idella h 
Hemibarbus labeo noxa He MOXceT 6biTb HHTepnpeTHpoBaHO 0 £H 03 HanH 0 b nojib3y 
H3HanaJIbHOCTM oOHTaHHfl 3T0T0 BHAa MOHOreHeM Ha XaX0M-JIH60 H3 3THX X035ieB. 

npoBe^eHHaH rpynnHpoBxa MOHoreHen c neexapen Ha 3BOjnounoHHbie ypoB- 
hh opraHH3auHH h MOHoc^HJieTHHHbie rpynnbi noxa3ajia cjioxcHoe h opnrHHajib- 
Hoe pacnpeflejieHne othx rpynn no BH^aM, pojxau, TpH6aM hjih «rpynnaM po^OB» 
neexapen. BbijjejieHHbie ypoBHH opraHH3auHH, MopcjxuiorHHecxne rpynnbi h hx 
Mopc|)OJiorHHecxHe pmbi HyxcuaiOTCH b cpaBHeHHH c CHCTeMaTHxon h obojho- 
uneH neexapen, hto h OyzxeT npoBe^eHO b HacToamen nyOjinxauHH. 


O COIIPJDKEHHOH 3BOJIIOUHH MOHOrEHEH H HX X03BEB 

^jih MOHoreHen, oGbiHHO napa3HTHpyiomHx Ha noBepxHOcra Tejia h Ha xca6- 
pax pbi6 (peace — bo BHyrpeHHHx nojiocTax aMcjmOHH h penTHJinn: mohcboh ny- 
3bipb, xjioaxa h t. a.), xapaxTepHa sbojiiouhh, napajmejibHaa c|)HJioreHe3y hx xo- 
3neB (BbixoBCXHH, 1957). 3to HBJieHHe npe^onpe,aejieHo ochobhbim nojioaceHHeM 
3xojiorHHecxon napa3HTOJiorHH, xoTopoe rjiacHT, hto opraHH3M xo3HHHa hbjihct- 
ch ^jih napa3HTa cpe#OH oOHTaHHH nepBoro nop*mxa (florejib, 1962). Bpyxc 
(Brooks, 1985) HacnnTaji 6ojiee 17 «npaBHJi» B3aHMOOTHOineHHH bo BpeMeHH na- 
pa3HTOB h hx xo3HeB, cpe^H xoTopbix pH^oM aBTopoB (Rohde, 1993; Williams, 
Jones, 1994) Bbi^ejineTCH 3 ochobhmx (Fahrenholz, 1913; Shidat, 1940; Eichler, 
1941). JIe6e,aeB (1995) ^oOaBHJi x rjiaBHbiM «3axoHaM» eme 2 — «xa>KAbiH otpha 
nrau HMeeT cboio (J)ayHy uecTO£» (Fuhrmann, 1928) h «napa3HTbi obojiiouhohh- 
pyiOT Me/uieHHee, hqm hx xo3neBa; 6ojiee AJiHTejibHan accounaunn c rpynnon xo- 
3neB npHBO^HT x 6ojiee BbipaxceHHOH cneuH(|)HHHOCTH b rpynne napa3HTOB» 


13 



(Manter, 1967). 3th uBa nocjieuHHx nojioxeHHH uonojiHHTejibHO npHBHeceHbi b 
cnncoK oGiuhx «npaBHJi», noTOMy hto ohh abcojnoTHO cnpaBejyiHBbi uj m MOHo¬ 
reHeH h pbi6. 

^eTaJlbHblH HCTOpHHeCKHH C)630p npe/lCTaBJieHHH O K03BOJHOUHH napa3HTOB 
H HX X03fleB (OT UHTaTbl H3 FIHCbMa 4. ^apBHHa Jio COBpeMeHHbIX ny6jlHKaiXHH) 
6hji npoBe^eH KjiacceHOM (Klassen, 1992). 

OeHOMeH conpnxceHHOH sbojhouhh MOHoreHeH h pbi6 nacTHHHO obycjiOBjieH 
npHMbIM XCH3HeHHbIM UHKJIOM 3THX napa3HTOB, BRJIIOHaiOUtHM (y HHUeKJiaAymHX 
nepBeii) TOjibKO B3pocjiyio repMac|)pouHTHyio ocoSb, hhuo h njiaBaiomyio jihhhh- 
Ky. Y XHBopoAHuaHx MOHoreHeH paccejieHHe nponcxouHT 3a cneT B3pocjibix, no- 
ji0B03pejibix ocoben (Kearn, 1994; Dmitrieva, 2003). LLiaBaiomafl jiHHHHKa hjih 
(1) oceuaeT Ha Koxcy xo3HHHa (tcjio, KaK MHiueHb), a 3aTeM nepebnpaeTCH b Mec- 
to nocTOHHHoro napa3HTHpoBaHHH (xca6pbi, BHyTpeHHHe nojioc™), hjih (2) jih- 
HHHKa cpa3y nonauaeT b mccto obHTaHHH B3pocjioro nepBH. B pnue cjiynaeB npo- 
HCXOAHT CHHXCeHHe pOJIH 3T0H paCCeJIHTeJIbHOH CTa/tHH — npH OTKJiajtKe HHU Ha 
xcabpbi (3), a b nocjieuyiomeM (4) h yTpaTa jihhhhkh npn nepexoue k xchbopoxc- 
tteHHK) (repaceB, 1995). IlpouyKTbi >KH3HeueflTejibHOCTH (1) xcmeB (cjiH3b, Mona 
h t. n.) (Kearn, 1998); KOHueHTpaunn pbi6 (2) b HepecTOBbie, 3HMOBajibHbie h 
t. n. CTan (Llewellyn, 1972); bo3moxcho, yBejinneHHe npouyKUHH nojiOBbix rop- 
mohob (3) y xo3HeB Ha HepecTe, bjihjhoiuhx Ha pa3MHO>KeHHe MOHoreHeH (H 310 - 
MOBa h up., 1982) h t. u., b KOMnjieKce npHBewrr k CHHxpoHH3auHH pa3MH0xce- 
hhh napa3HTOB c OnojiorHeH pbi6 (Gerasev, Starovoitov, 1991) h cnocobcTByioT 
CTaHOBJieHHK) CneUH(j)HHHOCTH. 

OuHaKO 6e3 nepexouoB napa3HTOB h b nacraocTH MOHoreHeH Ha (JjHJioreHeTH- 
necKH oTAajieHHbie, ho SKOJiornqecKH 6jiH3Kne rpynnbi xo3aeB, He Morjia 6bi 
npoHCxo^HTb «rocTajibHaB paunauH5i» (KoHTpnMaBHuyc, 1978) napa3HTOB, hx 
ajuioKceHHaH mhkpo- h MaKpo3BOjnouH5i (JlebeueB, 1988, 1995). 

TaKHM o6pa30M, conpjDKeHHaa sbojhouhb MOHoreHeH h hx xo3aeB HMeeT UBe 
CTopoHbi (repaceB, 2005). IlepBafl — nepBHHHan (jjHjioreHeTHuecKaa cneuH(|)HH- 
HOCTb (Bhxobckhh, 1957), phylogenetic specificity, parallel evolution, coevolution 
(Chaubaud, 1965; Llewellyn, Tully, 1969; Euzet, Combes, 1980; Llewellyn, 1982; 
Mitter, Brooks, 1983 h up.). BTopan — BTopHHHan (jDHJioreHeTHHecKan cne- 
UH(J)H4H0CTb (TaM xce), ecological specificity, capture, host-switch, corresponding 
evolution, colonization h t. a. (TaM xce). 

£L ih ceMencTB/OTpnjroB MOHoreHeH h KpynHbix TaKCOHOB Craniata npn hc- 
nOJlb30BaHHH MOp(J)OJIOrHHeCKHX npH3HaKOB MeTOJiaMH KJiaUHCTHKH 6bIJIO nOKa- 
3aHO (Boeger, Kritsky, 1997) npeodnauaHne kosbojhouhh Hau rocTajibHbiMH ne- 
peKJHOHeHHHMH. 

AHajiH3 napajuiejibHOH sbojhouhh MOHoreHeH h hx no3BOHOHHbix xo3neB 
(Gnathostoma) no3BOJiHji onpeuejiHTb (jmjioreHeTHHecKoe nojioxceHHe cpeun 
HH3U1HX MOHoreHeH abeppaHTHoro poua Euzetrema (Bentz et al., 2003). A (Jjhjio- 
reHHH Polystomatidae (Monogenea) noMorjia 6ojiee othctjihbo noHHTb paHHioio 
SBOJiiouHK) no3BOHOHHbix xcHBOTHbix (Verneau et al., 2002). 

Y npeucTaBHTejien poua Lamellodiscus (Monogenea: Ancyrocephalidae) h cpe- 
UH3eMHOMopcKHx mopckhx Kapacen (Sparidae) npn obpaboTKe MOJieKyjmpHO-re- 
HeTHnecKHx uaHHbix MeTOuaMH KjiauncTHKH 6buio obHapyxceHO npeobjiauaHHe 
rocTajibHbix nepeKjnoneHHH Ha u KOSBOjnouneH (Desdevises et al., 2002a, b). 3 to 
ob'bHCHHeTCH, no HameMy mhchhio, b ochobhom OTcyTCTBHeM h30jihuhohhhx 
GapbepoB ujib napa3HTOB h hx xo3neB b npnbpexcHbix mopckhx 3K0CHCTeMax. 

Pou Dactylogyrus (Monogenea: Dactylogyridae) c ero MopcJiojiorHHecKHM pa3- 
HOo6pa3neM h MHoroHHCJieHHOCTbio (6ojiee 900 HOMHHajibHbix bhuob; no: Gib¬ 
son et al., 1996), ouHOBpeMeHHOH BCTpenaeMOCTbio HecKOJibKHx bhuob npaKTH- 
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4ecKH Ha Bcex BH^ax KapnoBbix pbi6, non™ Bceraa crporoH h y3KOH (IllyjibMaH, 
3o6pOBOJIbCKHH, 1977) CneUH(|)HHHOCTbK) H T. JX. MOXeT HBJIHTbCH MOJieJIbHOH 
rpynnon ajih H3yneHHH conpnxeHHOH sbojiiouhh. rioKa3aTejibHO, hto ajih AaK- 
THjiorapycoB b Onpe^ejiHTejiHx napa3HTOB npecHOBO^Hbix pbi6 CCCP (ryceB, 
1962, 1985) b KJHonax Heo^HOKpaTHO ncnojib3yeTC5i npH3HaK «napa3HTHpoBa- 
HHe Ha (KOHKpemHbix — 77. T 7 .) BHjjax h pojiax pbi6». Bojiee Toro, npnyponeH- 
HOCTb KOMnjieKCOB pa3Hbix Mop(|)OJiorHHecKHx rpynn jiaKTHJiorHpycoB hjih k na- 
jieapKTHHecKHM (Leuciscinae, Barbinae s. s. h up.), hjih k aMypo-KHTancKHM 
(Gobioninae, Cultrinae h jxp.) KapnoBbiM pbiSaM BbiHyzuuio co3jiaTb juifl hhx 
2 oraejibHbie onpejjejiHTejibHbie Ta6jinubi, HacTOJibKO cnjibHO pa3JiHHaeTcn hx 
MOp(|)OJIOrHH. 

A(|)pHKaHCKHe npejicTaBHTejiH pojia Dactylogyrus (Hcnojib30BaHbi MopcJiojiorH- 
necKHe npH3HaKH) h pbi6bi pojia Labeo (juih aHajiH3a npnBjieneHO CTpoeHne 6eji- 
kob) b ochobhom HMeioT napajuiejibHyio obojhouhio (Guegan, Agnese, 1991) c 
o6pa30BaHHeM «6yKeTOB bh£Ob» (ryceB, 1955) nepBen Ha 2 6jih3khx BHjiax pbi6. 

3th >Ke 3aKOHOMepHOCTH 6buiH onncaHbi juih KjiajmcTmecKoro (J)HJioreHe3a ce- 
MencTBa Tetraonchidae (Monogenea), nocTpoeHHoro Ha ocHOBe MopcJjojiorHne- 
ckhx npH3HaKOB, h 3BOJHOUHH pbi6 HaaoTpaaa Protacanthopterygii npn B3pbiBOo6- 
pa3HOM BHjioo6pa30BaHHH TeTpaoHXHji Ha TaiiMeHe h jieHKax (repaceB, 2004a, 6). 

^jih H3yneHHH conpflxceHHOH sbojhouhh jiaKTHJiorHpHA h hx xo3neB—pbi6 
6bui npoBejieH nacTHHHbiH chkbchc reHOB 18rDNA h ITS1 y 51 BHjia pojia Dacty¬ 
logyrus h Hcnojib30BaHa 6a3a jiaHHbix no reHy unraxpoMa b juih 19 bhaob xo3hcb, 
OTjiOBjieHHbix b HexHH (Simkova et al., 2004). 

ripn Hcnojib30BaHHH HacTHHHbix chkbchcob 2 pnSocoMajibHbix reHOB H npn 
npHMeHeHHH AJIfl HX CpaBHeHHH HeCKOJIbKHX CnOCOOOB KJiajIHCTHHeCKHX UOJXCHQ- 
tob nocjiejiHHx npHHUHnnajibHO BaxHbiM OKa3ajiocb pa3jiejieHHe HccjiejiOBaHHbix 
jiaKTHjiorHpHji Ha 3 OBOJiiouHOHHbie jihhhh (Simkova et al., 2004). 3to, BO-nep- 
Bbix, naTTepH, CBH3aHHbiH c nojiceMeHCTBOM Cyprininae, npejicTaBHTejiH kotopo- 
ro iiiHpoKO pacnpocTpaHeHbi b EBpa3HH. Bo-BTopbix, nepBH, napa3HTHpyiomHe 
Ha najieapKTHnecKHx noAceMeHCTBax KapnoBbix (Leuciscinae h jip.). H B-TpeTb- 
hx, AaKTHjiorHpycbi c aMypo-KHTancKHx nojiceMencTB KapnoBbix pbi6 (Gobioni¬ 
nae, Cultrinae h jx p.). 

3th nojioxeHHH paHee 6hjih ncnojib30BaHbi b jjByx Kjnonax «OnpejiejiHTe- 
jieH....» (ryceB, 1962, 1985) h Ghjih BbiHBJieHbi hbmh npn aHajiH3e MopcjiojiorHH 
aaKTHjiorHpHA (repaceB, 1981, 1989a, 6, 1990, 1991, h t. jx .). no HameMy MHe- 
hhk), HMeHHO AaKTHjiorHpycbi c ca3aHa h Kapacen c «aHxopaTycHbiM» ranoM ko- 
nyjiHTHBHoro opraHa hbjihiotch npeziKOBOH rpynnon jyifl Bcex najieapKTHnecKHx 
ziaKTHjiorHpHji (repaceB, 19896), h hx eBpa3HHCKoe pacnpocTpaHeHHe BbiHyzuuio 
A. B. TyceBa BKjnonnTb hx napajuiejibHO h ojiHOBpeMeHHO b o6e Ta6jinubi (najie- 
apKTHnecKyio h aMypo-KHTaHCKyio) b o6ohx H3jiaHHHx «Onpe,aejiHTejifl...» (ry¬ 
ceB, 1962, 1985). 

Chmkobb h jx p. (Simkova et al., 2004) noKa 3 ajin, hto «c(J)HpHOHjiHa 5 i» rpynna 
AaKTHJiornpycoB (4 -h BeTBb KjiajiorpaMMbi) hbjihctch cecTpnHCKon rpynnon no 
OTHomeHHio ko BceM najieapKTHnecKHM rpynnaM nepBen, hto coBnajtaeT c Ha- 
1 IIHM B3TJI5UIOM 06 HHJI.HHCKOM npOHCXOXCJieHHH «C(])HpHOHJIHbIX» HepBCH H HX 

BT0pH4HbiM, nocjieayKDiuHM npoHHKHOBeHHeM b riajieapKTHKy (TepaceB, 19896). 

5-h BeTBb KJiaaorpaMMbi CBH3aHa c 2 bhjibmh jiaKTHJiornpycoB, o6HTaiomHMH 
Ha npecHOBOjiHbix Percidae. 

Mop4)OJiorHnecKHe rpynnbi najieapKTHHecKnx jxaKTHJiornpycoB, BbmejieHHbie 
HaMH paHee (repaceB, TnMOijjeeBa, 1997), npaKTnnecKH nojiHOCTbio coBnajiH c 
rpynnaMH, BbiHBJieHHbiMH MeToaaMH kjibjihcthkh Ha ocHOBe nacTHHHoro chk- 
BeHca 2 pH6ocoMajibHbix reHOB (Simkova et al., 2004). 
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CpaBHeHHe MOJieKyjinpHO-reHeTHHecKHx KJia^orpaMM napa3HTOB h hx xo3h- 
eB—pbi6 juih SojibuiHHCTBa narrepHOB He bmhbhjio napajuiejibHyio sbojiiouhio 
(ko3bojhouhio) «MOJieKyjiHpHbix» rpynn 3 thx HepBen h «MOJieKyjiHpHbix» rpynn 
oraejibHbix po£OB h nottceMencTB KapnoBbix pbi6 (Simkova et al., 2004). 


CMCTEMATMKA IIECKAPEM 


no npeACTaBJieHHHM coBpeMeHHbix cneunajincTOB no sbojhouhohhoh Mop- 
4)OJiorHH pbi6 (cm. o63opbi b: EoryuKan, 1988; Cunha et al., 2002; Liu, Chen, 
2003), Bee KapnoBbie pa3jtejiHiOTCH Ha 2 bctbh. Be3ycbie KapnoBbie xapaKTepn- 
3yiOTCH O^HOpH/tHblMH HJ1H flByxpHflHbIMH TJIOTOHHblMH 3y6aMH, OTCyTCTBHeM 
yCHKOB H OTCyTCTBHeM KOJIIOHKH B nJIBBHHKe D (eCJlH OHa eCTb, TO OHa TJiaflKaH). 
A ycaTbie KapnoBbie — HajiHHHeM Tpexpn^Hbix rjiOTOHHbix 3y6oB, ycHKOB h ko- 
jiiohkh b njiaBHHKe D. no MHeHHio pnjta hxthojiotob, H3yMaBiiiHX KapnoBbix 
pbi6, necKapn othochtch hjih k bctbh ycaTbix KapnoBbix (KpbixcaHOBCKHH, 1949; 
Howes, 1991, HaceKa, 1998, h /ip.), hjih k 6e3ycbiM KapnoBbiM (Chen et al., 
1984; Cavender, Coburn, 1992; Liu, Chen, 2003; Yang et al., 2006; h mh. jx p.). 

necKapn, oS'bejiHHHioiUHe npn6jiH3HTejibHO 130 bhjiob H3 npnMepHO 30 po- 
ttOB, hbjihiotch BecbMa reTeporeHHOH rpynnon. no mhchhio HHTepHaunoHajib- 
hoh rpynnbi aBTopoB (Yang et al., 2006, p. 255—256), «ohh MoryT 6biTb h 6eH- 
TOCHbiMH, h peo4)HJibHbiMH, b to BpeMH KaK jtpyrne hbjihiotch nojiy-nejiarnne- 
CKHMH. HeKOTOpbie BH£bI ObHTaiOT TOJIbKO B 6bICTpO TeKyiUHX BblCOKOTOpHblX 
noTOKax, a jtpyrnx HaxojtHT b TponHnecKHX bojiOTax. Y HeKOTopbix necKapen pot 
HHXCHHH C 8 yCHKaMH, B TO BpeMH KaK y JtpyrHX BH£OB POT BepXHHH H ycbl OTCyT- 
CTByiOT. HeKOTOpbie necKapn npoHBJiniOT pojtHTejibCKyio 3a6oTy 06 HKpe, b to 
B peMH KaK apyrne OTKJiajibiBaiOT ee Ha xcabpbi npecHOBOjtHbix jiBycTBopnaTbix 
mojuhockob, a jipyrne Boobme H36aBJiHiOTCH ot HKpbi b ObiCTpbix noTOKax». 

HaceKa (1998; Naseka, 1996), npoaHajiH3npoBaB 3HaHHTejibHbin no obteMy 
KOMnjieKC npH3HaKOB, BCjieji 3a npejibmymHMH aBTOpaMH nojipa3jtejiHJi Gobio- 


rpH 6a Sarcoche i l ichthyi ni 


IpMoa Gohionini 
Microphysogobio Saurogobio 



Phc. 1. 3BOJiiouHOHHoe apeBo poaoB necKapen, 3apa>KeHHbix MOHoreHeaMH (no: HaceKa, 1998; c 

H3MeHeHHHMH). 

Fig. 1. Evolutionary tree of the genera of gudgeons infested with monogeneans (by Naseka, 1998, with 

modifications). 
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Gobio Gobio 

Romcinogobio « group gcnera» 

71 BSbttmd ~Pseu3ogobio 

Saurogobio «group genera» 

Microphysogobio 
Pseudogobio 

Gnathopogon Sarcocheilichthys 

Paracanthobrama «group genera» 

Pseudorasbora 
Sarcocheilichthys 
Core ins 

Iiem ibarbus Hem ibar bus 

SquaUdus _« group genera>>_ _ 

Chinese fishes 
outgroup 

Phc. 2. KjiaaorpaMMa poaoB necKapeu, 3apa>xeHHbix MOHoreHeaMH (no: Yang et al., 2006; c H3MeHe- 

hhhmh). 

Fig. 2. Cladogram tree of the genera of gudgeons infested with monogeneans (by Yang et al., 2006, 

with modifications). 



ininae Ha 2 tph6u — Gobionini h Sarcocheilichthini, ob'be^HHHB b nepBOH hc- 
cjie^OBaHHbix hm 15, a bo btopoh 7 pojiOB necKapen. CxeMa B3anMOOTHomeHHH 
HeejieztOBaHHbix hm h 3apaxceHHbix MOHoreHenMH po^OB necxapen npe^CTaBJieHa 
Ha phc. 1. Hm xce (Hacexa, 1998) noKa3aHo, hto TOJibKO y Hemibarbus hmciotch 
T pexpH/tHbie rjiOTOHHbie 3y6bi h nocjie^HHH HeBeTBHCTbin Jiyn b D — npH3HaKH, 
cooTBeTCTByiomHe bctbh ycaTbix KapnoBbix. A y ocTajibHbix necKapen, no ero 
MHeHHK), HMeeT MeCTO pe/tyKUHH rJIOTOHHbIX 3y60B OT JIByX- JXO 0£HOpfl£HbIX H 
OTcyTCTByeT KOJiionKa b D — npH3HaKH 6e3ycbix KapnoBbix. 

no MHeHHio pma Be/tymnx MopcJ)OJioroB, necKapn hbjuhotch nojin(j)HJieTHH- 
hoh rpynnoH (Hosoya, 1986; Howes, 1991). 

no ,aaHHbiM MOJieKyjinpHOH reHeTHKH (Cunha et al., 2002), «necKapn» pacno- 
jiaraiOTCH b pa3Hbix bctbhx KJia/torpaMMbi aHajiH3npyeMbix pbi6 h no£pa3£ejifliOT- 
ch Ha 3 rpynnbi: (1) eBponencKne necxapn + Pseudorasbora\ (2) a3HaTCKHe nec- 
Kapn (HCKJHonaH Abbotina) + KyjibTpHHbi h axenjiorHaTHHbi; h (3) Abbotina + Si- 
nocyclocheilus + Acrossocheilus} K coxcajieHHio, b 3tot aHajiH3 He 6buiH 
BKjnoneHbi poztbi Hemibarbus h Squalidus. 

O^HaKO, corjiacHO nocjie^HHM ny6jiHKauHHM (Liu, Chen, 2003; He et al., 2004; 
Yang et al., 2006), no/tceM. Gobioninae HBJineTCfl MOHO(|)HJieTHHHbiM, xoth h c 
hh3koh noMepxcKOH («bootstrap support»). B pn^e paboT (Liu, Chen, 2003; Yang 
et al., 2006) OTBepraeTca, KaK 3to CHHTajin paHee (Chen et al., 1984), HajiHHHe 
cecTpHHCKHx OTHouieHHH 3thx pbi6 c Acheilognathinae. Ho b to xe BpeMH necKapn 
hbjihiotch cecTpHHCKOH rpynnon no OTHomeHHio ko Been KHrancKOH, paBHHHHOH 
4)ayHe npecHOBO/tHbix KapnoBbix pbi6, BKjnonaiomeH po/tbi Megalobrama, Opsarii- 
chthys, Hemiculter, Hypophthalmichthys, Squaliobarbus, Acheilognathus, Rhodeus, Xe- 
nocypris h t. ji. (Yang et al., 2006, fig. 2) hjih ohh hbjihiotch cecTpHHCKOH rpyn- 
noH c Leuciscinae (Liu, Chen, 2003, fig. 5). CxeMa B3anMOOTHomeHHH po^OB ne- 
CKapeii (Yang et al., 2006), 3apa)KeHHbix MOHoreHenMH, npe^CTaBjieHa Ha pnc. 2. 

1 MoHoreHen c eBponencKnx neexapen h aMypcKoro uebauKa He poflCTBeHHbi, h Mbi He MO»ceM 
no^TBep^HTb 6jiH3KHe cJ)HjioreHeTH4ecKHe otholuchuh sthx rpynn necKapeii. ITo HaniHM flaHHbiM 
(Gibson et al., 1996), Ha Acrossocheilus napa3nrapyeT 5 bh^ob jtiaKTHjiorHpycoB c «T»-o6pa3HOH #o- 
nOJIHHTejIbHOH BeHTpajIbHOH nJiaCTHHKOH flHCKa. ITo THnaM 3TOH njiaCTHHKH H KOnyJIHTHBHOrO op- 
raHa ohh 6jih3kh k uepBHM c Cultrinae h Acheilognathinae. CorjiacHO 3thm ^aHHbiM, Mbi He MO»ceM 
OTHecTH Acrossocheilus k Gobioninae. 
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O COnPiDKEHHOM 3BOJlK)UHH IIECKAPEM M MOHOrEHEM 


HHKOJibCKHH (1950) CHHTaji, 4to po,a Hemibarbus 3aHHMseT npoMexcyrouHoe 
nojioxeHMe Mexcay ycauaMH h necKapHMH. TyceB (1955), npoaHajiH3HpOBaB (J)ay- 
Hy ^aKTHJiorHpycoB, napa3HTHpyiomHx Ha 3thx flByx rpynnax pbi6, noKa3a;i 
BCJie^ 3 a KpbixcaHOBCKHM (1947), hto «kohch» Heo6xo,aHMO othochtb k nec- 
Kap4M. no coBpeMeHHbiM ^aHHbiM o CTpyKType h sbojhouhh ceM. Dactylogyri- 
dae s. s. Bychowsky, 1933, ^aKTHJiornpycbi c 6ap6HH oOjia^aiOT THnaMH Konyjin- 
THBHoro opraHa h aonojiHHTejibHOH BempajibHOH njiacTHHKH £HCKa, Korapbie 
HHKor^a He 6buiH OTMeqeHbi h KOTopbie He poacTBeHHbi He TOJibKO othm o6pa30- 
BaHHHM y HepBen c necKapen, ho h BOo6me BceM TaKOBbiM y AaKTHiiornpua aMy- 
po-KHTancKOH (})ayHbi (TyceB, 1985; repaceB, 19896; 1991). Y flaKTHJiornpycoB c 

6ap6HH TOBOJlbHO o6bI4HbIM HBJIfleTCfl HaJIHMHe nHTHJiyMeBOH ^.OnOJlHHTeJlbHOH 
njiacTHHKH ancKa ¥-o6pa3HOH (|>opMbi h KonyjiHTHBHoro opraHa Bbicninx (Maji- 
jieycHoro, KapnaTHKycHoro, jihhctbobhofo, KyjibBHUHoro, acJ^HHHCHoro h #p.) 
najieapKTHHecKnx THnoB. no3TOMy OTHeceHHe Hemibarbus k aMypo-KHTancKOH 
4)ayHe pbi6 y napa3HTOJiora comhchhh Bbi3biBaTb He MOxceT. Ho b to xce BpeMH 
6pocaeTCH b rjia3a onpe^ejieHHan o6oco6;ieHHOCTb Mop(})OJiorH4ecKHX rpynn 
^aKTHiiorapycoB h aHunpoue^ajiiocoB (repaceB, 2007) c 3 thx xo3neB, hto CKop- 
pejinpoBaHO (repaceB, Hacexa, 2006) c hx Mop(j)o.norH4ecKHMH nepTaMH (Hace- 
Ka, 1998). no MoneKyjiHpHbiM ^aHHbiM (Yang et al., 2006), Hemibarbus «group 
genera» (J)opMHpyeT nepBbin naTTepH Ha Kjia^orpaMMe no,aceMeHCTBa necKapen, 
a no MHeHHK) Be^ymHx cneunajincTOB no mop^ojiothh h CHCTeMaTHKe 3thx pbi6 
(Banarescu, 1992), 3th MOHoreHeH hbjihiotch zuih necKapen aHuecrpajibHOH 
rpynnoH. 

06paTHMCH k nepBOH nonbiTKe Mop(j)OJiorH4ecKoro aHajiH3a MOHoreHeH c ne- 
CKapen, a hmchho k ocHOBonojiaraiomeH zuih aMypo-KHTancKHx ^aKTHJiornpua 
o6iiihphoh pa6oTe TyceBa (1955). K coxcajieHHio, pa^H no^TBepxcaeHHH cxeMbi 
Tapamja (1938) TyceB (1955, CTp. 368—370; Ta6ji. 20) o6T>eaHHHji b omy rpynny 
Dactylogyrus zachvatkini Gussev, 1955, D. gnathopogonis (Gussev, 1955) Yamaguti, 
1963, nepeine/uiiHx Ha Squalidus chankaensis c aMypcKHX Cultrinae h t. n., h 
Dactylogyrus laymanianus Gussev, 1955 c Sarcocheilichthys szerskii , KOTopbiH, He- 
coMHeHHO, HBJineTCH HCKOHHbiM o6HTaTejieM necKapen h 6jih30k k Dactylogyrus 
cryptomeres Bychowsky, 1934 f. amuricus Gussev, 1985 c Gobio soldatovi. npaBH- 
jibHO yKa3aB Ha BbicoKyio Mop4)OJiorH4ecKyio cneuHajiH3auHio AaKTHJiornpycoB 
c Sarcocheilichthys (Dactylogyrus singularis Gussev, 1955 h D. maximus Gussev, 
1955) h Ha3BaB hx «BecbMa CBoeo6pa3HbiMH», TyceB (TaM ace), He yuHTbraan npn- 
MHTHBHOCTb ,apynix aByx ziaKTHJiorHpycoB c 3 toto poaa necKapeh (HanpHMep, 
D. laymanianus Gussev, 1955), 3aMbiKaeT pm necKapen hmchho po^OM Sarcochei¬ 
lichthys. B ^pyrofl (})HjioreHeTH4ecKOH bctbh po^ob necKapen, HecMOTpa Ha na- 
pa3HTHpOBaHHe Ha Saurogobio Tpex npHMHTHBHbix ziaKTHJiorHpycoB (HanpHMep, 
Dactylogyrus pseudogobii Akhmerow, 1952), no cpaBHeHHio c oahhm cneu,HajiH3H- 
pOBaHHbiM bh^om (D. facetus Gussev, 1955) hmchho Saurogobio npH3HaeTC h Han- 
6ojiee npo^BHHyTbiM po^oM. Bojiee toto, TyceB (TaM ace, CTp. 370) nnuieT: «hto 
nojiyneHHbiH mhoh btopoh BapnaHT cxeMbi B3aHMOOTHomeHHH napa3HTOB cob- 
na^aeT c npe^CTaBjieHHHMH B. JX. CnaHOBCKOH o nyrnx pa3BHTHH necKapen. OHa 
cuHTaeT, hto 3Ta exeMa Sjinace k hcthhc, hcm cxeMa TapaHua». O^HaKO Bee ace 
yicaaceM, hto b pe3yjibTaTe aHa;iH3a ^aKTHjiornpH^ necKapen TyceB (1955) onpaB- 
aaHO cSjinxcaeT pojxu Sarcocheilichthys h Pseudorasbora. 
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necKapH h poa Dactylogyrus Diesing, 1850 


AHajiH3Hpyfl rpynnnpoBKy ^aKTHiiornpycoB, npoBe^eHHyio hbmh paHee (re- 
paceB, 2007, Ta6;i. 1—3), npex^e Bcero HyxHo oTMeraTb, hto Ha Bcex ypoBHHx 
opraHH3auHH ^aKTHiiornpHA npocjiexHBaiOTCH Mop4)OJiorHHecKHe pa3JiHHHH 
Mexmy rpynnaMH ^aKTHiiornpycoB, napa3HTHpyiomHX Ha pojtax, othochmmx k 
pa3HbiM «rpynnaM pojjOB» (Yang et al., 2006) necKapen (cm. Ta6jmuy). 

Ha nepBOM sbojhouhohhom ypoBHe (oTcyrcTBne jjonojiHHTejibHOH Bempajib- 
hoh njiacTHHKH) 3Ta pa3HHua BbipaxeHa b CTpoeHHH KonyjiHTHBHoro opraHa h 
cpe^HHHbix KpiOHbeB, a TaKxce b OTHOineHHHx KpaeBbix KpionbeB pa3Hbix pa3Me- 
poB co cpezmHHbiMH (THnbi npnKpernieHnn k xca6paM). 

Y p*ma rpynn (repaceB, 2007, Ta6;i. 3; D—I, 1, 2 a, b) oTcyTCTBue BeHTpajib- 
hoh njiacTHHKH 6jiarojjap5i npocTOMy CTpoeHHio KonyjiHTHBHoro opraHa h cpe- 
OTHHblX KpiOHbeB MO)KHO CHHTaTb npHMHTHBHbIM, HCXOJJHblM COCTOHHHCM. 3 tH 

BH£bi napa3HTHpyiOT Ha 3 pojiax M3 2 «rpynn po£OB» Sarcocheilichthys h Pseudo- 
gobio (m3 rpynnbi D—I, 1 — Dactylogyrus fistuliformis Wu et al., 1983 h D. ancyleus 
Wu et al., 1983 Ha Saurogobio', H3 D—I, 2 a D. pamsarcocheilichthysi Tao et Long, 
1983 Ha Sarcocheilichthys ; a M3 D—I, 2 b D. colpodesVslu et al., 1983 Ha Gnathopo- 
gori). 

Y Dactylogyrus paracanthobrama (rpynna D—I, 4 a) c Paracanthobrama H3 
Sarcocheilichthys «group genera» h D. guangxiensis (D—I, 4 d) c Saurogobio H3 
Pseudogobio «group genera» HMeeT mccto pa3BHrae MomHbix KpaeBbix KpionbeB, 
npeBbiinaiomHX no jyiHHe cpejjHHHbie, hto no3BOJineT He yKpenjiHTb BeHTpajib- 
Hyio CTopoHy jjncKa jxonojiHHTejibHon njiacraHKon. y Dactylogyrus microtheloides 
(D—I, 4 b) 2 c Hemibarbus (Hemibarbus «group genera») Bee KpaeBbie KpiOHbfl Bbi- 
CTynaiOT aHTaroHHCTaMH cpe^HHHbix, HMeioinnx cjioxcHyio Mop<|)OJiorHio, n Ha- 
npaBJieHbi Ha BeHTpajibHyio CTopoHy ^ncKa. A y Dactylogyrus guizhouensis (D—I, 
4 c) c Saurogobio (Pseudogobio «group genera») 6ojibman nacTb KpaeBbix HanpaB- 
jieHa HaBCTpeny octphhm cpe^HHHbix KpionbeB (nocajjKa Ha xca6pax cnoco6oM 
3ameMjieHHH). 

TaKHM o6pa30M, bo Bcex othx cjiynanx He 6buio Heo6xoflHMOCTH (JiopMHpoBa- 
hhh ^onojiHHTejibHOH BeHTpajibHOH njiacTHHKH, TaK KaK 3aKpen;ieHHe nepBeii Ha 
xca6pax uuio opnrnHajibHbiMH cnoco6aMH, otjihhhbimh ot pacnopHoro 3aHKopn- 
BaHHH. B cjiynae nocjiejjHero 2 napbi KpaeBbix KpionbeB, CBH3aHHbix c Bempajib- 
hoh njiacTHHKOH, HanpaBJieHbi Ha BeHTpajibHyio CTopoHy jjHCKa h BbiCTynaiOT 
aHTaroHHCTaMH cpejjHHHbix, HanpaBJieHHbix Ha jjopcajibHyio CTopoHy Tejia (repa¬ 
ceB, 1990, 2001, 2002). 

H TOJibKO y Dactylogyrus hemiphysodes (D—I, 3 a) c Paracanthobrama ( Sarco¬ 
cheilichthys «group genera») mojkho npejjnojiaraTb peziyKUHio 3Toro o6pa30BaHHH. 3 
/],jih D. coreiusi (D—I, 3 b) c Goreius (Sarcocheilichthys «group genera») b cbh3h 


2 3T0T BHa o6jia,aaeT aBOJIlOUHOHHO npOaBHHyTbIMH CpeaHHHbIMH KpIOHbflMH, KOpOTKHMH Kpae- 
bmmh, cjiokho h opHTHHajibHo ycTpoeHHOM noaaepxcHBaiomeH HacTbio KonyjiHTHBHoro opraHa, 
Tpy6xa KOTOporo HMeeT jibomhom H3rH6. Mmchho nocaeaHHM (Jjbkt Bbrnyana FyceBa (1985) Henpa- 
BHJibHO CHHTaTb 3tot BHa MaaaniHM chhohhmom D. guizhouensis Long et Tao, 1982. Mbi nojiaraeM, 
hto 3tot BHa ABJifieTCfl a6opHreHHbiM oGHTaiejieM xca6p xeMH6ap6ycoB. Ilo cjioxchocth noaaepxcn- 
BaiomeH Hacra KonyaaTHBHoro opraHa oh cooTBeTCTByeT nepBHM III ypOBHH. Ho stot opraH y Hero 
o6aaaaeT apyrHMH, opHrHHajibHbiMH cTpyKTypHbiMH ocoSchhoctamh h b Goabmen cieneHH OTpaxca- 
eT o6myio 3BOjnouHOHHyio TeHaeHHHio ycao^KHeHHH KonyaaTHBHoro opraHa hmchho y nepBen c xe- 
MH6ap6ycoB, neM HenocpeadBeHHoe poacTBo c nepBHMH rpynn D—III, 1, 2. 

3 3tot bh a, no-BHaHMOMy, Bead CBoe nponcxoxcaeHHe ot rpynnbi D—III, 2 c Hemibarbus , Ha 
hto yica3biBaeT KamomoHOo6pa3Hafl noaaepxcHBaiomafl nacTb KonyaaTHBHoro opraHa. 
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PacnpeflejieHHe rpynn MOHoreHen no po^aM h «rpynnaM pO£OB» (Yang et al., 2006) 
h Tpn6aM (Haceica,1998) necKapen 


Distribution of groups of monogeneans by genera, «groups of genera» (Yang et al., 2006), 
and tribes (Naseka, 1998) of gudgeon 


No 

Tpn6bi 

Tpynnbi poaoB 
h poabi necxapeH 

Mop4)ojiorHHecKne 

rpynnbi 

aaKTHjiornpycoB 

Mop4)ojiorHHecKne 

rpynnbi 

aHunpone^ajiiocoB 

Mop(J)OJiorHHecKHe 
rpynnbi rnpoaaKTH- 

JIIOCOB H JUinjI030H,H 

13 

G 

Gobio (6) 

D = 6; D—11, la, 


G—I, 11, 1, III, 2; 




2, 4 


P-I, 1, 2 

12 

G 

Romanogobio (2) 

D= 1; D—II, 2 


G—III, 2 

IV 

G 

Gobio «group gene- 

D = 7; D—II 


G = 4, P = 3 



ra» (2/8) 




11 

G 

Abbottina (2) 

D = 5; D—II, 3, 6; 


G—II, 2 




VII; 



10 

G 

Saurogobio (2) 

D = 11; D—1, 1, 






4 c, 4 d; II, 1 a, 






2, 3, 6; VII 



9 

G 

Microphysogobio (1) 

D = 2; D-V; VIII 



8 

G 

Pseudogobio (1) 

D = 1; D—II, 5 



III 

G 

Pseudogobio «group 

D = 19; D—I, II, 





genera» (4/10) 

V, VII, VIII 



7 

S 

Gnathopogon (4) 

D = 5; D—I, 2 b; 






IV, VI, XIII 



6 

G 

Paracan th obrama 

D = 2; D—I, 3 a, 

A = 1; A—II, 1 




(1) 

4 a; 



5 

S 

Pseudorasbora (1) 

D = 2 (B = 1); 

A= 1; A—II, 5 





D—11, 7, XII 



4 

S 

Sarcocheilichthys 

D = 8; D—I, 2 a; 

A = 2; A—II, 2 




(5) 

II, 1 b; IV, VI, 






IX, X, XI 



3 

G 

Coreius (1) 

D= 1; D—I, 3 b 



II 

G 

Sarcocheilichthys 

D = 18; D—1, II, 

A = 4; A—II, 1, 2, 



+ 

«group genera» 

IV, VI, IX, X, 

5 



S 

(5/8) 

XI, XII, XIII 



2 

G 

Hemibarbus (3) 

D = 8; D—III, 1,2 

A = 8; A—I, 1,2,3 

P-11 

1 

G 

Squalidus (2) 

D = 3; D-V 

A = 6; A—II, 3, 4 

G — III, 1 

1 

G 

Hemibarbus «group 

D= 11; D—III, V 

A = 14; A-1; II, 3, 

G = 1, P = 1 



genera» (2/5) 


4 


HToro: 

po^OB 13 

D = 55 - 7 (obmnx) 

A= 18 

G = 6, P = 4 



bhaob 31 

= 48 (njnoc B—I) 




npHMenaHHe. Poabi h «rpynnbi poaoB» (no: Yang et al., 2006) necKapen pacnoaoxceHbi cooTBeTCTBeHHO 
(cHH3y BBepx) BeTBjieHHK) KaaaorpaMMbi (pnc.2); Tpn6bi (no: Hacexa, 1998) BbmeaeHbi KaK G — Gobionini h S — 
Sarcocheilichthini corjiacHO pnc. 1. Flocjie Ha3BaHHB poaa necKapen b CKo6Kax yKa3aHo hhcjio 3apaxceHHbix bhjiob; 
nocjie Ha3BaHH« «rpynnbi poaoB» — hhcjio 3apaxceHHbix pojiob/hhcjio bhjiob. FIoji JiamHCKHMH 6yKBaMH noapa3y- 
MeBaiOTca Mop4)ojiorHHecKne rpynnbi, hhcjio bhjiob b hhx, hx Mop4)ojiorHHecKHe ypoBHH h hx HOMepa y jiaKnuio- 
rnpycoB (D), aHunpone^ajiiocoB (A), rnpojiaKTHjiiocoB (G), ^Hnjio3ona (P) h 6HBarHHornpycoB (B) (no: TepaceB, 
2007). 
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c KonyjiHTHBHbiM opraHOM ocoGoro He «KpHmoMepecHoro» mna 3tot Bonpoc 
OCTaeTCH OTKpbITbIM . 4 

TaKHM o6pa30M, b Kaxc^on H3 Tpex «rpynn po#OB» uu HMeeM HecKOJibKO 
npuMepoB nepBHHHoro npHMHTHBHoro coctohhmh jxuckb 6e3 ^onojiHHTejibHOH 
BeHTpaJIbHOH nJiaCTHHKH, HO npn HaJIHHHH (flOBOJIbHO HaCTO) OpnrHHaJIbHblX 
cnocoGoB noca/pcn. ,U,jih Hemibarbus «group genera» 3to TOJibKO ojxhb rpynna 
D—I, 4 b c KpaeBbiMH kpiohmimh, HanpaBJieHHbiMH Ha BeHTpajibHyio CTopoHy 
Tena. ^jih Sarcocheilichthys «group genera» 3to Tpn rpynnbi: D— I, 2 a h D— I, 2 b 
c npHMHTHBHbiM KonyjiHTHBHbiM opraHOM; D—I, 4a c rnnepTpO(|)HpOBaHHbIM 
pa3BHTHeM Bcex KpaeBbix KpionbeB. ^jih Pseudogobio «group genera» 3to rpynnbi: 
D—I, 1 c npHMHTHBHbiM KonyjiHTHBHbiM opraHOM; D—I, 4 d c rnnepTpocjDH- 
poBaHHbiM pa3BHTHeM Bcex KpaeBbix KpK)4beB; h rpynna D—I, 4 c, me Gojibiuan 
nacTb KpaeBbix HanpaBJieHa HaBCTpeny octphhm cpe/mHHbix KpionbeB (noca#- 
Ka Ha xcaGpax cnocoGoM 3ameMJieHHH). JIjl n Gobio «group genera» nepBbin ypo- 
BeHb opraHH3auHH ^aKTHJiornpycoB (otck 6e3 ^onojiHHTejibHon njiacTHHKH) He 
onncaH. 

Ha BTOpOM MOp(|)OJIOrHHeCKOM 3BOJHOUHOHHOM ypOBHe OpraHH3aUHH JXBKTH- 
JiornpycoB c necKapen Bcema npncyTCTByeT ^onojiHHTejibHan BeHTpajibHan njiac- 
THHKa. no OCoSeHHOCTHM CTpOeHHH CTpyKTyp npHKpenJieHHH H KOnyJIHTHBHOrO 
opraHa hh o^hh bur r aKTHJiornpycoB, napa3HrapyiomHX Ha Hemibarbus «group 
genera», He Gwji OTHeceH k 3TOMy ypOBHio opraHH3aunH. Ha npe^CTaBHTejinx 
Sarcocheilichthys «group genera» napa3HTHpyiOT #Be rpynnbi ^aKTHJiornpycoB 
(D—II, 1 b Ha Sarcocheilichthys h D—II, 7 Ha Pseudorasbora ), KOTopbie oGjia^aiOT 
TOHKOH, OTHHHOH ^OnOJIHHTeJIbHOH nJiaCTHHKOH V-06pa3H0H (|)OpMbI. V JXBKTYL- 

JiornpycoB c xcaGp Pseudogobio «group genera» h Gobio «group genera» jxouoimu- 
TejibHbie njiacTHHKH Bcema apyron cjjopMbi. H o#Ha H3 rpynn 3Toro ypoBHH 
(D—II, 1 a) OTMeneHa ojiHOBpeMeHHO Ha Saurogobio H3 Pseudogobio «group gene- 
ra» h Ha Gobio. 

Ha TpeTbeM ypoBHe Haxo^HTCH Mopc^ojiorHnecKH o6oco6jieHHbie rpynnbi jx aK- 
THJiornpycoB, oGnTaiomne HCKjnoHHTejibHO Ha Hemibarbus n HMeiomne 2 Bapn- 
aHTa KonyjiHTHBHoro opraHa oraocHTejibHO cjioxtHoro, opnrnHajibHoro KpnnTO- 
MepecHoro mna h 2 opnrnHajibHbix mna ^onojiHHTejibHOH njiacTHHKH (oMera- h 
« nTH4Ka»-o6pa3Horo BH^a). HepBH c no^oGHbiM coneTaHneM Mopcj)OJiorHHecKHX 
nepT He oGHapyxceHbi Ha ^pyrnx po^ax necKapen. JIioGonbrrao, hto Ha jxpyrou 
npe/iCTaBHTejie rpynnbi po^OB Hemibarbus — po^e Squalidus He oGHapyxceHbi 
«necKapeBbie» ^aKTHJiornpycbi. Ha HeM 6buiH OTMeneHbi nepBH (D—V), npo- 
H3BO,n,Hbie ot MOHoreHen c Cultrinae, Xenocyprininae h ^pyrnx aMypo-KHTan- 
ckhx pbi6. 

Ha Bbicmnx ypoBHHX (IV h ^ajiee) rpynnbi ^aKTHJiornpycoB c Sarcocheilichthys 
«group genera» (njnoc pojx Bivaginogyrus Gussev et Gerasev, 1986) xapaKTepn3y- 
iotch b 4 cjiynanx (D—IX—XII) noca^Kon oGxBaTOM h opnrnHajibHbiM 3aKpenjie- 
HneM c noMombio jiuckb, pa3£ejieHHoro Ha 2 nacm (D—VI). 

Ha npe^CTaBHTejinx Pseudogobio «group genera» ^Baxmbi He3aBHCHMO pa3BH- 
BaiOTCH CC^npHOH^HblH HJIH aHXOpaTOH^HblH THnbi npnKpenjieHHH (D—VII, 

VIII). 

Ha Gobio «group genera» Bee 7 bh^ob ^aKTHJiornpycoB othochtch ko BTOpOMy 
ypOBHio opraHH3auHH, h oraocHTejibHO bhcoko opraHH30BaHHbie MopcjDOJiornne- 
CKne rpynnbi ^aKTHJiornpycoB Ha hhx He oGHapyxceHbi. 


4 npoHCXoxaeHHe D. coreiusi Ma et al., 1981 — cahhctbchhoh MOHoreHen, HaitaeHHOM Ha Go- 
reius guichenoti, noKa HenoHBTHO, ho otot napa3HT, BecbMa BepoaTHO, He po^CTBeHeH KpHnTOMepec- 
HbiM aaKTH/iornpycaM aMypo-KHTawcKOM cj)ayHbi. 
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M HaKOHeu, nepexozt ztaKTHJiornpycoB c zipyrnx pbi6 Ha pa3Hbie «rpynnbi po- 
rob» necKapen ocymecTBjnuica He3aBHCHMO c pa3Hbix xo3neB (rpynna D—V 5 
6;iH3Ka k nepBHM c Cultrinae, Xenocyprininae h t. a., a D—XIII k MOHoreHenM c 
Hypophthalmichthinae). 


IIecKapn h pojx Ancyrocephalus (s.l.) Creplin, 1839 

Ha 11 BHziax H3 5 pcw>B necKapen 6biJio o0HapyxeHO 18 bujxob aHunpoue^a- 

JIIOCOB, OTHOCHMbIX K JX ByM 3B0JIK)UH0HHbIM ypOBHHM H oG'be^HHHIOmHX 8 MOp- 

4)OJiorHHecKHx rpynn (repaceB, 2007). 

rpynnbi 1-ro ypoBHH (A—I, 1—3), BKjnonaiomHe 8 bh^ob, napa3HTnpyiOT 
HCKJiiOHHTejibHO Ha npe^CTaBUTejinx po,aa Hemibarbus (cm. Tadjinuy). Kaxman H3 
5 rpynn 2-ro ypoBHH (A—II, 1—5) odmaeT Ha neTbipex po^ax necKapen, othoch- 
mnxcn k 2 «rpynnaM po£OB»: Squalidus H3 Hemibarbus «group genera», a Para- 
canthobrama , Sarcocheilichthys n Pseudorasbora 6 m Sarcocheilichthys «group ge- 
nera». Ha Squalidus , TaK xce KaK n Hemibarbus , OTHOCHiuerocn k Hemibarbus 
«group genera», napa3HTnpyiOT 6 bh^ob, OTHOCHiunxcn k ziByM rpynnaM ypoBHH 
A—II. TaKHM o6pa30M, Ha Hemibarbus «group genera» oOHapyxceHO 14 H3 18 bh- 
jx ob aHunpoue^ajnocoB, napa3MTnpyiomMX Ha necKapnx. 

Mop4)OJiornMecKHH pm aHunpouecjiajnocoB 2-ro 3BOjnou,noHHoro ypoBHH Ha- 
HHHaeTCH Ha Paracanthobrama , nepexoziHT Ha Sarcocheilichthys n 3aKaHHHBaeTCH 
£ByM5i MHoroHHCJieHHbiMH rpynnaMM Ha Squalidus . npn 3tom He nponcxo^HT 
KaK 3HanHTejibHoro ycjioxHeHnn CTpyKTyp npnKpenjieHnn, TaK n nojiOBon cnc- 
TeMbi 3thx MOHoreHen. Mop^ojiornnecKnn pm ycjioxHeHHH nepBen nacTH rpyn- 
nbi A—II, 1—4 He OTpaxaeT (fmjioreHe3a 3thx poztOB necKapen. 3to, Han6ojiee 
BepoHTHO, 3KOJiornHecKne nepexozibi Ha HepoztCTBeHHbie, ho OKOJiornHecKH 
6jiH3Kne po^bi pbi6, hto cooTBeTCTByeT rocTajibHon pa^naunn. 

06a OBOJiiouHOHHbix ypoBHH Mop(J)OJiornHecKon opraHH3aunn aHunpoue^a- 
jmjx c necKapen (A—I, II), BecbMa BeponTHO, bqjxyt CBoe nponcxoxc^eHne ot pa3- 
Hbix npe^KOB, n ohh bo3hhkjih He3aBHCHMO ot pa3Hbix rpynn nepBen c pa3Hbix 
X03HeB. 

noKa3aTejibHO, hto aHunpoue^aniocbi He OTMeneHbi zuih 2 H3 4 «rpynn po- 
JX ob», a HMeHHO Pseudogobio n Gobio «group genera». 


necKapn n MOHoreHen po^a Gyrodactylus Nordman, 1832 
n ceM. Diplozoidae Palombi, 1949 

KaK 6buio noKa3aHo paHee (repaceB, 2007), rnpo^aKTnjnocbi necKapen He 
npe^CTaBjiHioT co6on MOHoc^HJieTHHHon ecTecTBeHHon rpynnbi, a Bee ohm hbjih- 
iotch BM^aMM, npOM3BO^HbiMH ot Tex hjih HHbix Mopc^ojiorMMecKMX rpynn rnpo- 
,aaKTHjnocoB, napaanrapyjouinx Ha ^pyrnx, cncTeMaraHecKn ^ajieKnx, ho okojio- 
rnnecKH cxo^Hbix c necKapuMH BH,aax pbi6. 


5 Ilepexoa aaKTHJiornpycoB rpynnbi D— V c Cultrinae, Xenocyprininae h t. n. Ha Microphysogo- 
bio h oaHOBpeMeHHo Ha Squalidus Bpna jih MoxceT cBnaeiejibCTBOBaTb 06 hx 4 >HJioreHeTH 4 ecKOH 
6jih3octh (pnc. 1, 2). Oh b ochobhom yica3biBaeT Ha cxoaHbie 3KOJionno h/hjih Mecia oSHTaHHB 
npeacTaBHTejieH 3thx poaoB. 

6 riapa3HTHpoBaHHe Ha aMypcKOM 4 e 6 a 4 Ke Ancyrocephalus (s. 1.) pseudorasborae Akhmerow, 1952 
(rpynna A—II, 5) HyxcHO paccMaipHBaTb (repaceB, 2007) KaK noBBJieHne Ha 3tom Bnae pbi 6 moho- 
reHen, npoH3BoaHOM ot aHunpoue^ajiHA, uinpoKo npeaciaBJieHHbix Ha BbiOHOBbix (Cobitidae). 
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Hemibarbus Sarcocheilichthys Pseudogobio Gobio 

«group genera» «group genera» «group genera» «group genera» 


Gobio 

Saurogobio Abbottina \ 

Microphysogobio v \ pseudogobio^ 
Pseudorasbora " \ \\ 

Coraius ' Sa ^ ch fy hth y s pnath^o^i 
\ParacanthoHrama 


Hemibarbus 



Romanogobio 


Phc. 3. OHJioreHeTHHecKoe flpeBO necKapen, 3apaxeHHbix MOHoreHeaMM, nocTpoeHHoe c npHBJieue- 
HneM MOp4)OJiorH4ecKHx, MOJieKyjiHpHO-reHeTHHecKHX h napa3HTOJiorH4ecKHX flaHHbix (opuniHaji). 

Fig. 3. Phytogenetic tree of gudgeons infested with monogeneans, constructed on the base of morpho¬ 
logical, molecular, and parasitological data. 


B to xce BpeMfl 4 H3 6 rapoaaKTHJiiocoB (cm. Ta6jiHuy) 6biJiH obHapyxceHbi Ha 
Gobio «group genera», a Gyrodactylus markakulensis Gvosdev, 1950 xapaKTepeH 
(repaceB, 2007) £jih npeacTaBHTejieii po^OB Gobio h Romanogobio , hto yica3biBaeT 

Ha HX pO^CTBeHHbie OTHOIlieHHH. 

Pi3 3 BajiH/tHbix npe^CTaBHTejiett ceM. Diplozoidae Palombi, 1949 (cm. TabjiH- 
uy) 2 BH/ta pom Paradiplozoon npnypoHeHbi k Gobio «group genera». A napa3HTH- 
poBaHwe Sindiplozoon strelkowi (Nagibina, 1965) Ha bejiOM aMype ( Ctenopharyngo- 
don idella) h Hemibarbus labeo noxa He MoxeT 6biTb HHTepnpeTHpoBaHO ooto- 
3HaHHO B nOJIb3y H3HaHaJIbHOCTH ObHTaHHH 3TOTO Bum MOHOTeHCH Ha 
KaKOM-JinSo H3 3thx #Byx bh^ob xo3HeB (repaceB, 2007). 

OrrajiKHBaflCb ot npe/tbmymeH KJia^orpaMMbi MOJieKyjinpHoro (J)HJioreHe3a 
necKapen (pnc. 2) h pe3K)MHpyH npoBe^eHHbm aHajiH3 BCTpenaeMOCTH Ha hhx 
MOHOTeHCH, MOXCHO nOJiyHHTb CJie,ayK)lHyK) CXeMy 3BOJlIOUHOHHbIX B3aHMOOTHO- 
nieHHH po^OB necKapen, 3apaxeHHbix MOHoreHeaMH (pnc. 3). 

OE03KAEHHE 

H3 Hemibarbus «group genera» MOHoreHenMH 3apaxceHHbi 2 pom — Hemibar¬ 
bus h Squalidus. Ha hhx napa3HTHpyiOT 14 H3 18, OTMeneHHbix ajih necKapen, bh- 
£Ob Ancyrocephalus (s.l.), ho He 6jiH3Kopo,acTBeHHbix, a othochmmx k pa3HbiM 
OBOJHOijHOHHbiM ypOBHHM opraHH3au,HH. fljiH Hemibarbus xapaicrepHbi bh^m po^a 
Dactylogyrus , othochihhcch k TpeTbeMy 3BOJHou,HOHHOMy ypoBHio, He obHapy- 
xceHHOMy He TOJibKO Ha Bcex jxpyrnx 3apaxceHHbix necKapnx, ho aaxce h Ha Squa¬ 
lidus. Co Squalidus onncaH Gyrodactylus gnathopogonis Ergens et Gussev, 1975, 
np0H3B0/tHbiH ot THpo^aKTHjHocoB, obHTaiomHx Ha rojibuax h mnnoBKax; a c 
Hemibarbus — Sindiplozoon strelkowi , ^Hnji030HAa co cjioxcho opraHH30BaHHbiMH 
CTpyKTypaMH npHKpenjieHHH. 

TojibKO y Hemibarbus hmciotch (HaceKa, 1998) TpexpHOTbie rjiOTOHHbie 3y6bi 
h nocjie^HHH He BeTBHCTbiH 3a3y6peHHbiH xcecTKHH jiyn aopcajibHoro njiaB- 
HHKa 7 — npH3HaKH, cooTBeTCTByiomHe BeTBH ycaTbix KapnoBbix. Ho MOJieKyjinp- 


7 flaHHbix o KOJinuecTBe rji0T04Hbix 3y6oB y npeflCTaBHTejiew po^a Squalidus , OTHoeameroca 
Taoce KaK m po,a Hemibarbus k Hemibarbus «group genera», HaMH He HaifaeHO. 
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hmm ^aHHbiM (Yang et al., 2006), Hemibarbus «group» (jjopMHpyeT nepBbin naT- 
TepH Ha Kjia/iorpaMMe nojiceMeHCTBa necKapen, a no mhchhio Be^ymwx cneuna- 
jihctob no Mop4)OJiornn n cncTeMaraKe othx pbi6 (Banarescu, 1992), 3th 
MOHoreHen hbjihiotch Rim necxapen aHuecTpajibHon rpynnon. 

ynnTbiBaH Bbirne H3Jio>KeHHoe, Mbi npe^noHHTaeM paccMaTpnBaTb pojxu He¬ 
mibarbus n Squalidus KaK napacjjHJieTHHHyio rpynny pbi6, He HMeioinyio o6uj;hx 
KopHen c ocTajibHbiMH necKapnMH (puc. 3). 

B Sarcocheilichthys «group genera» 3apaxceHHbiMH MOHoreHeHMH OKa3ajiocb 
5 pojxoB necKapen. Ilpe^CTaBHTejiH pojxoB Coreius (cm. CHOCKy 3 ) h Paracan- 
thobrama HecyT Ha ce6e cootbctctbchho ojihh h rbb burr ^aKTHJiorHpycoB H3 
nepBoro ypoBHH opraHH3auHH (rpynnbi D—I, 3b h D—I, 3 a, 4 a). Taioxe Ha Pa- 
racanthobrama napa3HTHpyeT OTHOCHTejibHoro npocTO opraHH30BaHHbiH Ancyro- 
cephalus (s. 1.) H3 BToporo ypoBHH nepBOH rpynnbi A—II, 1. For Pseudorasbora , 
HMefl cpe^He opraHH30BaHHyio rpynny AaKTHJiornpycoB (D—II, 7) h bhcoko op- 
raHH30BaHHyio rpynny ^aKTHJiornpnfl — pojx Bivaginogyrus (D—XII), BepoHTHO, 
bcrqt cBoe npoHcxox^eHne ot tohkh Ha (JiHJioreHeTHHecKOM £peBe, pacnojio- 
xceHHOH npn pa3,n,ejieHHH Sarcocheilichthys «group genera» Ha 2 «KJiiOHeBbix» porb 
Sarcocheilichthys h Gnathopogon. CpeziM necKapen «rpynnbi po£OB» Sarcocheilicht¬ 
hys ueHTpajibHoe, reHepajiH3HpoBaHHoe nojioxceHne 3aHHMaeT poR Sarcocheilicht¬ 
hys, Ha kotopom napa3HTHpyioT AaKTHjiorMpHjibi 3 ypoBHen, 7 Mop^ojiornHecKnx 
rpynn (repaceB, 2007). H3 7 rpynn, oOMTaiomMX Ha Sarcocheilichthys , TOJibKO 1 
othochtch k 1-My ypoBHio (D—I, 2 a), 1 ko 2-My (D—II, 1 b), a ocTajibHbie hb- 
jihiotch rpynnaMH bhcoko opraHH30BaHHbix ypoBHen (D—IV, VI, IX, X, XI). 
IIpw 3tom Ha 5 BH/iiax 3Toro porb oOHapyxceHO «Bcero» 8 bkrob ^aKTHJiorwpycoB. 
^Baxc^bi ojihh h Te xce rpynnbi AaKTnjiornpycoB (D—IV, VI) nopaxcaiOT Sarcoc¬ 
heilichthys h Gnathopogon , hto yKa3biBaeT Ha hx (JmjioreHeTHHecKyio 6jiM30CTb 
(puc. 3). 

B Pseudogobio «group genera» MOHoreHen 6bum oOHapyxceHbi Ha 4 po^ax nec- 
KapeH (puc. 3). U,eHTpajibHoe nojioxeHne b otoh «rpynne porob» 3aHHMaeT poR 
Saurogobio. Ha HeM oSHapyxceHbi AaKTiuiornpycbi, oTHocarmiecfl k 8 Mopcjjojio- 
runecKHM rpynnaM H3 3 3BOJiiouHOHHbix ypoBHen (repaceB, 2007). Tpn rpynnbi 
othochtch k nepBOMy ypoBHio (D—I, 1, 4 c, 4 d), 4 ko 2 (D—II, 1, 2, 3, 6) h 
TOJibKO 1 k D—VII. Herape rpynnbi jjaKnuiornpycoB c Saurogobio 2-ro ypoBHfl 
(D—II, 1 a, 2, 3, 6) oSjiajiaiOT pa3Hoo6pa3HbiMn jjonojiHHTejibHbiMH njiacTHHKa- 
mh, a rpynna D—VII xapaKTepn3yeTCH oco6oh MopcJiojiorHeH cpejiHHHbix Kpio- 
HbeB h cooTBeTCTBeHHO nocajiKOH Ha xca6pax. npn otom Ha RByx burbx ototo 
Porb OTMeneHO 11 bhjiob jxaKTHJiornpycoB. B Tpex cjiynanx rpynnbi jjaKTHJiornpy- 
cob, napa3HTHpyiomHe Ha Saurogobio , BCTpenaiOTCH h Ha Abbottina (D—II, 3, 6; 
VII). 8 napa3HTHpoBaHHe npHMHTHBHbix AaKTHJiorHpycoB Ha Saurogobio h coBMe- 
CTHoe napa3HTHpoBaHHe hh3ko opraHH30BaHHbix rpynn HepBeii Ha Saurogobio h 
ojiHOBpeMeHHO Ha Abbottina , OHeBHAHO, yKa3biBaeT Ha hx nepexo r c Saurogobio 
Ha nocjiejiHHH po r. noKa3aTe;ibHO, hto Ha Saurogobio h Abbottina obmaeT TaKxce 
orhb H3 RByx caMbix cjioxHO opraHH30BaHHbix rpynn jiaKTHJiorHpycoB H3 Pseu¬ 
dogobio «group genera» (D—VII). 

IlpejiKH Microphysogobio , BepoHTHO, 6buiH npHyponeHbi ko BTopoMy ypoBHio 
opraHH3auHH h OTHOCHJiHCb k rpynne Saurogobio + Abbottina. Ha oto yKa3biBaiOT 
nepTbi cxojjCTBa Dactylogyrus sparsus Gussev, 1955 (D—VIII) c npejiCTaBHTejiHMH 
rpynnbi D—II, 3. B to xe BpeMH mHTKoo6pa3Han jionojiHHTejibHafl njiacTHHKa 

8 Tpn cjiyHan coBMecTHoro napa3HTnpoBaHHH o/ihhx h Tex ace Mop(j)o;iorHHecKHx rpynn Ha sthx 
pojiax yKa3biBaeT b Sojibuien CTeneHH Ha hx (J)HJioreHeTHHecKoe pojictbo, neM Ha smnorHHecKyio 
6jiH30CTb, Tax KaK b nocjiejiHeM cjiynae xBaTHJio 6bi h oahom rpynnbi (cm. CHOCKy 4). 
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no3BOJiHeT BbiBOflHTb Pseudogobio (D—II, 5) ot npeaKOB Saurogobio nan Abbottina 
(D—II, 6). 

B Gobio «group genera» MOHoreHeaMH nopaxcaioTca 2 6an3KopoacTBeHHbix 
poaa Gobio n Romanogobio. Ha hhx obnTaioT npocra opraHH30BaHHbie aaKTnao- 
rnpycbi 2-ro OBoaiounoHHoro ypoBHa, 4 H3 6 bh^ob rnpoaaKTnaiocoB n 2 Baana- 
Hbix BH^a annao3ona. B aByx cayaaax rpynnbi aaKTnaornpycoB, napa3HTnpyio- 
mne Ha Saurogobio , BCTpeaaiOTca n Ha Gobio (D—II, la, 2), hto yKa3biBaeT Ha 
poacTBeHHbie OTHomeHna othx poaoB. napa3HTnpoBaHHe caMbix npHMHTHBHbix 
aaKTHjiorHpycoB Ha Saurogobio h coBMecTHoe napa3HTHpoBaHne hh3ko opraHH- 
30BaHHbix rpynn aepBen Ha Saurogobio n oaHOBpeMeHHO Ha Gobio , oaeBnaHO 
yKa3biBaeT Ha hx nepexoa c Saurogobio Ha otot poa. Mopcf)oaorH4ecKHH paa 
rpynn aaKTnaornpycoB: (1) D—II, 1 a c Saurogobio n Gobio ; (2) D—II, 2 c Sau¬ 
rogobio, Gobio w Romanogobio ; n, HaKOHeu, (3) rpynna D—II, 4 c Gobio n Roma¬ 
nogobio aaeT BO3MO>KH0cTb roBopnTb o nponcxoxcaeHnn Romanogobio ot Gobio 
(pnc. 3). 

Hainn aaHHbie noaTBepxcaaioT BbiaeaeHne cpean necKapen Tpn6bi Sarcochei- 
lichthyni sensu Naseka, 1998 hjih Sarcocheilichthys «group genera» (Yang et al., 
2006) (pnc. 1, 2). OaHaKo corjiacHO MoaeKyaapHo-reHeTnaecKHM aaHHbiM k 
3tom rpynne b npoTHBonoaoxtHocTb Mop^oaornaecKOMy aHajiH3y aoaxcHbi 6biTb 
OTHeceHbi poabi Coreius 9 H3 Tpn6bi Gobiononi sensu Naseka, 1998, n Paracant- 
hobrama , 10 oTcyTCTByiomnn b Mop^oaornnecKOM aHajiM3e (Hacexa, 1998). Hajin- 
ane Ha 3thx aByx poaax pbi6 KpanHe npocra n opnrnHajibHo ycipoeHHbix aaKTH- 
aornpycoB 1-ro OBoaiounoHHoro ypoBHa He no3BoaaeT HaM c yBepeHHOCTbio 
BKaionaTb 3tm poabi b Ty nan HHyio rpynny necKapen, ho yanTbraaa reHeTnae- 
CKne aaHHbie, Mbi CKaoHaeMca k hx OTHeceHnio k Sarcocheilichthys «group gene- 
ra» (pnc. 3). 

MoHOt^nana Pseudogobio «group genera» (pnc. 2) c tohkh 3peHna MoaeKyaap- 
hom reHeTHKH Bbi3bmaeT onpeaeaeHHoe coMHeHne («HMeeT naoxyio noaaepxc- 
Ky» — Yang et al., 2006, p. 264). OaHaKo pacnpeaeaeHne Ha poaax otom rpynnbi 
necKapen MOHoreHen onpeaeaaeT ee KaK BecbMa MOHOMop(j)Hyio nan no Kpan- 
Hen Mepe KaK 3HaanTeabHO 6oaee ueabHyio, aeM Sarcocheilichthys «group genera» 
(pnc. 3). 

no Mop(J)oaornHecKHM (HaceKa, 1998), MoaeKyaapHbiM (Yang et al., 2006) n 
napa3HToaorn4ecKHM aaHHbiM (Hacraamaa cepna CTaTen) Gobio «group genera» 
aBaaeTca npon3BoaHon ot Pseudogobio «group genera» nan, hto 6oaee BepoaTHO, 
ee aacTbio. 

Hemibarbus «group genera» no Mopt^oaornaecKHM n napa3HToaorHaecKHM 
aaHHbiM aoa^KHa 3aHMMaTb pe3KO o6oco6aeHHoe noaoxceHne b rpynne poaoB, 
o6i»eanHaeMbix Ha3BaHneM «necKapn». Boaee Toro, npeacTaBaaeTca HecKoabKo 
npexcaeBpeMeHHbiM cbanxceHne poaoB Hemibarbus n Squalidus. OTHeceHne Squa- 
lidus k Tpn6e Gobionini sensu Naseka, 1998 HaM KaxceTca 6oaee npaBaonoaoO- 
HbiM m noaTBepxcaaeTca napa3HToaorHaecKHMM aaHHbiMH. 


9 no MHeHHio KOJiJier (Yang et al., 2006, p. 263), «b HacToameM HccjieaoBaHHH no3HUH*i poaa 
Coreius BbirmaHT aBycMbicjieHHOM» 

10 Po,a Paracanthobrama 4)opMa;ibHO 6bm BbiaejieH (Banarescu, 1992) KaK noapoa Hemibarbus. 
nooTOMy, HecMOTpH Ha ero «nonaaaHHe» b Sarcocheilichthys «group genera», yKa3biBaeTcn (Yang et 
al., 2006, p. 263), hto «B3aHMOOTHOineHH*i Paracanthobrama c ociajibHbiMH poaaMH Hainen Sarco¬ 
cheilichthys group b HacTonmeM HccjieaoBaHHH He onpeae;ieHo». Cm. tckct ch. 3. 
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BbIBOUbI 


ConpnxceHHaH sbojiioumh napa3MTOB m xo3neB m, b nacTHOCTH, MOHoreHen m 
pbi6, xapaKTepM3yeTCB ubymh B3awMOCBH3aHHbiMH cTopoHaMH — napajuiejibHOH 
KOSBOJIIOUMeM M rOCTajIbHblMM nepeKJIK)4eHHHMM, npMBOUHIUMMM K 3aXBaTy HO- 
BblX CHCTeMaTHHeCKH AaJieKHX, HO 3K0JI0rH4eCKM CXOAHbIX X03HCB. 

PaccMOTpeHbi coBpeMeHHbie B3rjiHUbi Ha sbojiioumio h CMCTeMaTMKy necKa- 
pen. 3ia BecbMa reTeporeHHan no Mop(j)OJiorMM h SMOJiorHM rpynna pbi6 Henc- 
Horo CHCTeMaTHHecKoro nojioxceHMH BHyrpM ceMencTBa mo>kct 6biTb pa3uejieHa 
Ha 2 Tpn6bi hjih 4 «rpynnbi pouoB». 

ripoBe^eH aHajiH3 conpnxceHHOM sbojiioumh uaKTHjiorHpnu, aHunpouecjjajiHu, 
rHpOAaKTHJHOCOB, JXHW1030HJX H MX X03HCB. flaKTHJIOrHpyCbl H neCKapH AeMOHCT- 
pnpyiOT KOSBOJiiouHOHHbie cbh3h; aHunpouecjjajiiocbi — coneTaHHe kosbojhouhh 
h rocTajibHbix nepeKjiiOHeHHH; 6ojibiiiHHCTBO rnpouaioTijiiocoB npnypo4eHbi k 
pouy Gobio h hbjihiotch KOJioHHCTaMH necKapen; HeT hh ouhoh uHnji030HUbi xa- 
paKTepHOH HCKjiio4HTejibHo ujih necKapen. 

H 3 130 bmuob necKapen, othochiuhxch k 30 pouaM, 3apaxceHHbiMH MOHore- 
hchmh OKa3ajmcb 31 bujx M3 13 po^OB (repaceB, 2007). flaKTHjiorHpHUbi c necKa- 
pen (49 bhuob) 6buiH pa3uejieHbi Ha 13 SBOjnounoHHbix ypoBHen m 30 Mopcjjojio- 
rHHecKHx rpynn, hto OKa3ajiocb cooTBeTCTByiomHM nncjiy 3apaxceHHbix mmm TaK- 
coHOMHHecKHx rpynnHpoBOK mx xo3neB. AHUHpoue(J)ajTK)Cbi 6bum pa3uejieHbi Ha 
2 3BOJHOUHOHHbIX ypOBHH OpraHH3aUHH, He CBOUHMbIX K OUHOMy HCXOAHOMy 
THny, h 8 MOHO(J)HJTeTM4Hbix rpynn. Ha pouax Hemibarbus m Squalidus BCTpena- 
IOTCH 14 M3 18 BHAOB STHX MOHOreHeH. 

MoHoreHen HMeiOT 6ojiee HH3KHe TeMnbi sbojiioumh, BbipaxceHHbie b paHre 
CHCTeMaTHHecKHx TaKCOHOB (rgynnbi bhuob), neM TeMnbi sbojiioumh mx xo3neB 
(poubi, «rpynnbi pouoB»). OuHaico Oyuymne peBH3HH uaKTHJiorHpHu, aHunpoue- 
$ajIHU H rHpOUaKTHJIHU, 04eBH£H0, nOUHHMyT TaKC0H0MH4eCKHe paHTH 3THX 
MopcJiojiorMHecKHx rpynn MOHoreHen. 

,ZI,jih uaKTHiiornpycoB c pa3Hbix «rpynn pouoB» necKapen noKa3aHa pa3HOHan- 
paBjieHHan sbojiioumh, xapaKTepH3yiomaHCH (JjopMMpoBaHHeM pa3JiH4Hbix TnnoB 
KonyjiHTHBHoro opraHa, uonojiHHTejibHbix njiacTHHOK uncica m TnnoB npnicpen- 
jieHHH Ha xca6pax. 

Hmcjio bmuob uaKTMjiorMpycoB m aHunpouecJiajiiocoB oOmhho paBHO nncjiy 
bmuob mx xo3fleB. OuHaico 3Ta nponopuMH yBejiMMMBaeTCH b nojib3y nncjia bhuob 
napa3MTOB 3a cneT B3pbiBOo6pa3Horo BH,aoo6pa30BaHHH stmx MOHoreHen Ha po- 
U ax Hemibarbus m Saurogobio. 

PacnpeuejieHMe MopcjjojiorHMecKHx rpynn MOHoreHen Ha necKapnx b ochob- 
hom nouTBepxcuaeT mx oSbeuMHeHne b 4 «rpynnbi pouoB» Ha ocHOBe Hcnojib30Ba- 
hhh MOJieKyjinpHbix uaHHbix. B to xce BpeMH b pHue cjiynaeB napa3HTOJiorH4e- 
CKMe uaHHbie b Sojibrnen CTeneHM corjiacyiOTcn c rpynnnpoBKOM necKapen Ha 
ocHOBe mx MopcjjojiorMHecKMx npM3HaKOB (Banarescu, 1992, Haceica, 1998). 

KjHoneBoe nojioxceHne b Sarcocheilichthys «group genera» corjiacHO aHajiM3y 
BCTpenaeMOCTM M0H0(J)MjieTM4Hbix rpynn uaKTHjiornpycoB 3aHMMaioT poubi Sar¬ 
cocheilichthys m Gnathopogon. Cpezjn Pseudogobio «group genera» HaSojibmee ko- 
jiMnecTBO rpynn uaKTMjiorHpycoB 6buio oSHapyxceHO Ha Saurogobio m Abbottina. 

HanSojiee o6oco6jieHHoe nojioxceHMe cpeun necKapen no Mop(J)OJiorM4ecKMM, 
M0JieKyjiHpH0-reHeTM4ecKMM m napa3HTOJiorM4ecKMM uaHHbiM 3aHMMaeT po jx He¬ 
mibarbus , Ha kotopom oSHapyxceHbi opnrMHajibHbie rpynnbi uaKTMjiornpycoB m 
aHunpoue(J)ajiiocoB. B3aMMOOTHOineHMH Hemibarbus w Squalidus M3 Hemibarbus 
«group genera» TpeSyiOT uonojiHMTejibHoro M3y4eHMH. 06oco6jieHHO ot Hemibar¬ 
bus «group genera» pacnojiaraeTCH b Sarcocheilichthys «group genera», b kotopom 
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po,m>i Coreius n Paracanthobrama 3aHHMaiOT HeonpeztejieHHoe n ^BycMbicjieHHoe 
nojioxeHHe. Ha 3toh rpynne po^OB npeo6jia,ztaiOT bhcoko cneitnajiH3npoBaHHbie 
rpynnbi AaKTHJiornpycoB. Ha Pseudogobio «group genera» napa3HTnpyiOT MHoro- 
MHCJieHHbie npHMHTHBHbie rpynnbi ztaKTHJiornpycoB. rpynnbi AaKTHJiornpycoB 
Gobio «group genera», HecoMHeHHO, npon3BO,zmbi ot MOHoreHen c Pseudogobio 
«group genera» n nepBan rpynna necxapen hjih npon3BOAHa ot BTopon, hjih 
AOJDKHa 6biTb BKjnoneHa b nocjiezmioio. TaxnM o6pa30M, Mbi HMeeM ojtHy BeTBb 
necxapen c ocoSbiMn rpynnaMn MOHoreHen ( Hemibarbus «group genera») n, b 
npoTHBonojioxeHHOCTb en, ztpyryio BeTBb pbi6—xo3neB c ^peBHHMH cnennajin3n- 
poBaHHbiMH MOHoreHeHMH (Sarcocheilichthys «group genera»), xoTopan 3axaHHn- 
BaeTCH necKapHMn c npnMHTHBHbiMn ( Pseudogobio «group genera») n 3BOJiioitn- 
ohho MOJiOAbiMH rpynnaMn nepBen (Gobio «group genera»). 

OcoSeHHOCTH pacnpe^ejieHHH Mop^ojiornnecxnx rpynn MOHoreHen Ha nec- 
xapnx HBJunoTCH 3epKajibHbiM OTpaxeHneM coBpeMeHHbix npoTHBopennBbix 
B3rjnmoB Ha cncTeMaTHKy n 3BOJHOUHIO 3 toh rpynnbi pbl6 H MOryT CnOCOSCTBO- 
BaTb 6ojiee rjiy6oKOMy noHHMaHHio Meera necxapen b ceMencTBe, nx TaxcoHO- 

MHH H MX 3BOJHOUHOHHbIX npeo6pa30BaHHH. 
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FAUNA OF MONOGENEANS (MONOGENEA, PLATYHELMINTHES) 
OF GUDGEONS (GOBIONINAE, CYPRININAE). 2. COEVOLUTION 

P. I. Gerasev 

Key words : fauna, monogeneans, gudgeons, coevolution. 


SUMMARY 

Coevolution of parasites and in particular monogeneans and fishes, was characterized 
from two related angles — parallel coevolution and host switches, lead to the acquisition of 
new hosts from taxonomically distant but ecologically similar groups. Modern views on the 
evolution and taxonomy of gudgeons are discussed. This group is very heterogeneous by 
morphology and biology, tales unclear taxonomic position in the family Cyprynidae, and 
can be divided into two tribes or four groups of genera. Analysis of coevolution of dactylo- 
girids, ancyrocephalids, gyrodactylids, and diplozoids with their hosts was carried out. Dac- 
tylogyrus spp. and gudgeons show coevolutional connections; in Ancyrocephalus s. 1. spp. 
coevolution and host switches take place; most of Gyrodactylus spp. parasitize fishes of the 
genus Gobio and are the colonists of gudgeons; and none of the diplozoids parasitize excep¬ 
tionally gudgeons. 

From 130 species of 30 genera of the World fauna of gudgeons 31 species 13 genera 
proved to be infected with monogeneans. We divided the dactylogyrids from gudgeons (49 
species) into 13 evolution levels and 30 morphological groups, which were found equal in 
number with taxonomic groups of hosts. Ancyrocephalids were divided into two evolution 
levels, which can not be reduced to one initial type, and eight monophyletic groups. Four¬ 
teen of 18 species of these monogeneans occurred on the host from the genera Hemibarbus 
and Squalidus . Different directions of evolution connected with forming of different types 
of copulatory organ, ventral additional bar, and type of attachment on gills were revealed 
for Dactylogyrus spp. from different groups of genera of gudgeons (Yang et al., 2006). Mo¬ 
nogeneans have lower evolutionary rates, as compared with their hosts, that are expressed 
in the taxonomic ranks (groups of species in monogeneans and genera or groups of genera 
in their hosts). Number of species in Dactylogyrus and Ancyrocephalus s. 1. usually the same 
as the number of their host species. However this proportion increases in favor of the para¬ 
sites owing to the explosion-like speciation of monogeneans parasitizing Hemibarbus and 
Saurogobio. Distribution of morphological groups of monogeneans on gudgeons in general 
confirms their grouping into four groups of genera on the base of molecular data. At the sa¬ 
me time, in some cases parasitological data agree with the gudgeons’ classification based on 
morphological characters to a greater extent (Banarescu, 1992; Naseca, 1998). The genera 
Sarcocheilichthys and Gnathopogon take the crucial position in the Sarcocheilichthys group 
of genera according to the analysis of occurrence of monophyletic groups of Dactylogyrus 
spp. In the Pseudogobio group of genera, the largest number of the Dactylogyrus spp. groups 
was found on the genera Saurogobio and Abbottina. The genus Hemibarbus , being the host 
of some original groups of Dactylogyrus spp. and Ancyrocephalus spp., takes the most isola¬ 
ted position among gudgeons by morphological, molecular, and parasitological data. Rela¬ 
tionships of Hemibarbus and Squalidus (both from the Hemibarbus group of genera) are ne¬ 
ed in further investigations. The Sarcocheilichthys group of genera, which contains the ge¬ 
nera Coreius and Paracanthobrama with unclear and ambiguous positions, is situated apart 
from the Hemibarbus group of genera. High-specialized groups of Dactylogyrus spp. are pre¬ 
dominating on the former. The Pseudogobio group of genera is parasitized by numerous pri¬ 
mitive groups of Dactylogyrus spp. 
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Groups of Dactylogyrus spp. from the Gobio group of genera are derived undoubtedly 
from the monogeneans parasitizing the Pseudogobio group of genera, and the Gobio group 
of genera either derived from the Pseudogobio group of genera or must be included into the 
latter. Thus, we have one phylum of gudgeons with separate groups of monogeneans ( Hemi - 
barbus group of genera) and, contrariwise, other phylum of fish hosts with ancient and spe¬ 
cialized monogeneans ( Sarcocheilichthys group of genera), which ends in the gudgeons with 
primitive monogeneans ( Pseudogobio group of genera) and evolutionary young monogene¬ 
ans ( Gobio group of genera). The pattern of distribution of the morphological groups of 
monogeneans by gudgeons is a mirror reflection of modern contradictory views on the ta¬ 
xonomy and evolution of these fishes and may contribute to a more profound understan¬ 
ding of the place of gudgeons in Cyprinidae, their taxonomy and evolution. 
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